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TtulEIg 1 <D«Jf t±> *<Dmfr& 0 . 5 n m&± 4 0 n mmTcOfBHrt fc&Jg 

[ft 3 ] Mffl^^H 1 will frfEW^ J: o TSv^cSW 
[it 4 ] litfffifjl 1 <7>«Jf |±, Jtn&frtf o . 5 n m£l± 3 0 n mJ^. 

[if 6 ] friam®#(i, msn i <7)«e t i> izm^m 
wm%m2 <Dmffimz&A,xmj&2tix\,>zm&m 1 5 *>i/>r*Ljw;:iB*w> 
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warn 7 1 mummm*. mmmt> it^itio-iffl^fi^ 
mien 2 (Dmmm t usit^i2 <«ttJf t ^maxm^*^ 

[#&BJ<7)##ffl&I&93] 
[0 0 0 1] 

[0 0 0 2] 

^ -b^ ^^E'J (J^T> TMR AM ; Magnetic random access memory J t i> V* o 
o ) d*fcl&*LTV>*o -(^MRAMtli, »^IC^Mb**^-^**L*2 0(?!>3l 

[0 0 0 3] 

^Hffl<k$tLTV^MRAM{±, &*:SB&C&#i; (GMR I Giant magneto-re 
sistive ) 2&*£fUfl3Lfc&tf>T$>So itOGMRf GMRffS: 
flJfflbfwMRAMi: Uli, #gI#ftH5 3 4 3 4 2 2 -^cH§^£ *Lfc & (Oifi^X 
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hilX^&o GMR»*tli, »<fcS»«l*"lRlH»o*:sp 3 fj3a:2o© 

s FffOkSlC«^:fl[i:«r*3^fe«r*l*-t-«So iWGMRffSrfflv^MRAMt 

LTttx ^mti^M (iMUlf WW/S ; Pseudo spin valve M) fc, 

"f T^M ; spin valveHQ HW^o MMlOMRAM 

o GMRfW #!JxJ£ r-?*>Hfc&& (N i Fe) /§0 (Cu) / 

(Co) J <om&i&?Zh%<DlB&LmW&> 6~8%jga?tf>/h$fc 
ffi-e**o 3a&*>r T^SlOMRAMte, GMRIW SllttSi© 

i£\ GMRI^ii* [&&-?>1fy (PtMn) /n^hgfc (CoFe) 
/ffi (Cu) /CoFeJ L £ <h § (DWfcmtm* 1 0 %5gjK-C* *9 

[0 0 0 4] 

iBflaFfj t <>v^) 1 2 o ^mmm^^t LxwaLtzMRAMimmzti 

M10 5 XWZ.5Wflzm6L2tiZ>£&K&\?y M10 5 bl&Z£tZ 
«fc 7 KEKS Jfcfcfc3fc<&#&7 -K§10 6t, &»&7 - K«H 1 0 6 X 

@2i£ £ tifzm$k<vm& 7 - mi 1 2 1 % if ? Mil o 5 fcta7-mi o 6 

b<Dm&Ufr (&mUfr) tL^J:^Htr@fiiS$tt^|&OlBti^l 2 

OfcSrfil^Tv^o fBH^l 2 0 1^ mi 4 K^f-J: 7 m<D 

mmi 02, h>^tv7«i oz&&TJ i %i2(nm!&mtLx<D® i mmi o 

4Sr«£ % i*te>W4rJB 1 0 2, 1 0 3, 1 0 4 £*LT#;£$*L 
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[0 0 0 5] 

7iio3 *%iA;tmm i \m iu©2 -o^n i co^tt® io2^i a^ms i 
> y*)\<mMj)smk-tz> t^i^x&Zo z.<Dm&, ni <wmm i o 

2 £ £ Mii&Ji 1 0 4 0#ift^|p]^, £ t § ^^tfcfi^/jN t & 

^ tmm^-l 2 0#\ ^Jx.{f rCoF e/7;V^^Atft!i5/C o F ej £v> 
JStnl^bW4 0%mmtHh< > ttz, Jmt^^iv^*, M 

0 s f e Tm^mfar^j * ti*^^ ti<ov7f> *) %\,*o ' - 

flJfflt^MRAMTii, Ell 4 K^-rtf ? H10 5 fc#&7- K«l 1 0 6 

1 o 4<Dmiffifa*mfe<D^faizmbz&xm$kzmm.ir2> 0 fan-it^ 

tt^ffl-tmnii, e ? m&i o 5 fc^gmy- mi 1 2 £:£^lt h y*w) 

rii 0 3 izttLxmw.ttm<z>mffi&mmm=?i 2 0 t:iit, tait^i 2 

0«'M*^tl»c TMRf*tfflv^cMRAMCitt(i, 
#1^5 6 2 9 9 2 2-^**v>ti#g3¥9 - 9 1 9 4 tlim^^tiX 

[0 0 0 6] 

mwxm i ] 

5 3 4 3 4 2 2 ^WmW 

^H#H^5 6 2 9 9 2 2-^!«# 

#^¥9 - 9 1 9 4 9-S*&# 
[0 0 0 7] 
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5 tm&v- vmi o 6 &x*i«tt%Kj:*ft«ftjfi (ojo, m«s#) 

[0 0 0 8] 

mmm? 120 ^*3»t*#?KttJi 102, 104 om^M^inj^iii^-r^jf: 

^^-f *o ±at^J: 1 K> If? M£l 0 5 h*&7- mi 06U 

[0 0 0 9] 

x.7^^ffi1t-t;vi £§j§f&LTV>£ 0 ico^IB1t-t;l/ (J£1T\ riBflE-fe^J 

ni, —ttmvmm? i a, 1 bSH»x.-cv>* 0 :^t\ ^mmm^i 

a, lbli, 1 J2k±<7)mm. (#&fcT? H&5 a fc*&7- K«R 

6 , »&tf y > m. 5 b h#&7 - K«l 6 ) «fc o TJtjML&SMflBteJI 4 a , 4 
b t > 4a, 4 b i3 »t & J: o T»tf fcfrfijtfq&f fci" 2>ni<Dm 
«iHa, 1 4 b££^fjlloM&Jf 1 4 a, 1 4 b a&MKWm* fttzmM. 

mm%&mf2 o a , 20b : s:^•^T'alffi^sli:^^■f6]^cm^t^t^^ j: 3 
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KflfcfcStLfcTMRK S20a, S2 0btHfLWLTV^ o 

^<DWs&, #TMR!S2 0a, S 2 0 b (i, i2 0lHS (|2«) 8 
a, 8 b*#tp«^«*««t«$*L-Cflfjft$tLTv»a 0 ^W14i4a 
, 4b&, TMRSSS 2 0a, S 2 0 b fc&n&W^MKfeo tzjj\nl (l^m^O 

14a, 4 b^tttcov^Tfi, £9 4 (a) ^K^T^ft^ft^F, G"C^ 
to ttz, fBtt-tr/H 1±, #3lttfc«BH4*4 a, 4b^ 5>0«ri&b;fc*li;frfcl* 
—^-txmSL^tiit^K. Sv>*jr<**L^*LOj|M(i (M&Vy h*l5 ais 

[0 0 10] 

6 OEl;frfc:ijfE*L&mH££ J: o -Cft&fcf y M5a, 5 b & X VW&V- K«l 6 O 

jiH^D^M*#mwa® 4 a, 4b£i)%z>fflmmmzm£&tt>2>zt 

* izffixt zzt § & £ * , *&8&gs * ^| a6 £ i t tf-v § 
4. $M:,-*roTMRlS2 0a, S 2 0 b , & «fc O^&fcf y a (5 

b) k«^7-m6fcJCJ:oTjr^tL4-«-0#j!l««ttJ14 a, 4 b «r*-*L 
-PtL^f & — #<Z>SB«3HP la, lb^fi TfSlt-fe ;l/ 1 Srfli^f & t , - 
ttOfBHaHF 1 1 a, lb^TO^4a, 4 b (#*T«M£3 4) £H 

fcK*tfcfB1«*/l'fcJfctfcL'T\ #SM*fiBt3i«4 a, 4b^tW3 4rtC£lt 
« lit S tril^^^S i t ^t* § #Wti4a, 4 b O 

l#16a, 16b (H4 (b) <oail£4:ittSacr* i t^ti * G Lfcri* 

2 0lttl8a, 8b«mtr^H^^o Cl #&m*tt t±, 
J&ftff (8 a t 1 4 a, 8btl4b) 0$ft#ffl&^S^&fc&tejftgfcm 
«*v^ c MxJfUU &Cj3« 1^0&&&ffi&:$H&S#2 0 a t> 

■t»fc:fe»t* 1 ^O-R^attff 4 a **-t&fB«3R^ («*.MTH4 fc*»t*IB1I 
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l^la) *Hx.> ~^WitIttl4 a fc-otf>&&&J3B&fc$§^#:2 Oat 
KX^Xl hOflm*8B1t1-*IB1t'fe/HC^v»'Cfe^ t£lf7 h»5 a, 5 
b £ J: ^#^7- K*| 6 O&^liSIEfta «fc o T#&fcf v \ B. 5 a , 5 b £ 

& C £ ^-e % h 0 ttz, 3 4at ^-W^^Itti 4ai: 

-e-*t-Ptt8ettP>*tfeflS^^&^&3gfls:2 0 a t C ± o T 1 tf 7 h Offlf #£ffi<|t 

[0 0 11] 

jS^SBtt-fe/l' 1 tfl± % jgJBff (8aU4a, 8 b t 1 4 b) 0»fb^IfQ*jR|E 
$*4BRH, -^<7)fW14 a*JKfrrs*&fcry MSI 5 ajsitFfr&y- 

HfTf-l bfiiJ YM5 b*5J:tf*&7-KiR6) *»SMI«E© 

[0 0 12] 

1 UHLTttAWSte^i&jtjlS^ il^illl 4 a, 14b (HI 4 (a)# 
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[0 0 13] 
[0 0 14] 

7t««^t*fllx., flBf lWilfji, -e?)J?^0. 5nml±4 0nm^ 

^m^&jtzmffixfr&mv) K&^xj&mfotf^zivz >r t *w?m-'tz>o -t%t> 
*>> n.mmti%^x7%mmmt^t%^i><D<D, wz-\m&JMK&^x% 
$Lirz>nm.(Dmim±^A,xi> x^ a ttz, m%mm^mm 

[0 0 15] 

*tz, ^mzmzmmmtw*, m&z%&.mt%> i&±<Dmmzx-ox 

vmmm&xz/mmM i <vmmmomm\zmmzKtzm%mm^ 
&fcz&A,xmmmKmu%jffaizmffi.it)mtiz x ? Kmj&$*itzmm®-t 

> mmMwm oiint mz&m*^tsmzni,x^--®ttzm&.%tL&t 
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[0 0 16] 

as**, «me£i 8 ojg-e^>^^<7)(5^N a&^c&n^^fcJMMts 

[0 0 17] 

ttz, 0. 5 nmJ^±3 0 nmmTOfEHrtfc** J:-7twtrSBSl WiS?KS<^ 
[0 0 18] 

[0 0 19] 

$ Tiffin i oj&mjf tuv^c^^ic^m^prti^^ 2 wmmm 

[0 0 2 0] 

fc* i <Dmtm t s msmmm vwmm \~nm £ *lt nina^ 2 <omm tu 
& nwnj iui> -mmM.**!) r^j A^<oxmtjm-%K&^x roj , r 

U **v>Jim«Effi^«JE^^J:* THi ghj , TLowJ ^T?ic$*L& 2H 
[0 0 2 1] 
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[0 0 2 2] 

*»Efc«4«***y?v*-f*0^ ±IBO»^CfB1«-fe;vfc, miasm 
[0 0 2 3] 

[0 0 2 4] 

[0 0 2 5] 

a'-;77 5 2, 0I^nv^^g|55 3 , fBtt-fe/H* 5 4 % H 1 OffiKllNliPliHMft 5 
6i3ir>^2c7)IEl!j$lJ^lIlI«5 8 fcfSx.-Cv»& 0 
[0 0 2 6] 

T 5 1 tt, nSUT Kl/^AM^A0~A2 0 fctitx., iOfl. 

$L5 5 ^^Lxn2<DmMnmm^U5 s izmii-t&o 

[0 0 2 7] 

f-^^;7 7 5 2fi, fl.g&f-S'SK^D 0~D 7, A^^7 7 5 2Afii 
WA7 77 5 2B^fx.TV^ 0 f-^A7 77 5 2(±, Mftflm* 

5 3A^Uffliny7 ^§155 3 KW:WiZtlX^2> 0 Z\<D^^ X?)^? 7 7 
5 2Aii, X^f&J#3&ffl7'-^^6 0*^t-C^2^IE»O^Hira5 8^ 

sss*^ Y^#&fflf'-^^ 6 1 ^iti i tomtonmrnvMs 6 

$ttTV^ 0 HJ*^7 77 5 2Btt, Y^ft^EtUBT*-*^* 6 2 Sr^-b 

T*10Wft«II«liatt»5 6^»«**tTV»*o Wf77 5 2Ai5J: 

O'ffl^y 77 5 2Bli, WMlpnyy *BB5 3 ^fe«HMi*«l5 3 A^^UA 
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[0 0 2 8] 

mmW??U5 3tt, XMf C Sis i^SfWE^f t*-*/*? 
77 5 2, 01 0ei&ffllttlHlgHffi 5 6 * J: iTid 2 0£S&tl)ttlElJaH$ 5 8 ©Jfrffs*: 

^o'v^r. 7 7 5 2A*J;0 f ffi^ , }'7 7 5 2 B^fM7^7-f 7* 

t&\Z, u«»toU^y77 5 2 AiSitftfi 
»^77 5 2B*f^$«^J60W»^*^tT««fl|^lBl5 3 A«r^ 
Uf-^^77 5 2l:|UJtSo lini;y^|U5 3lt ^-y^-tV 

* ffl-f * J: 01=jypfrit 4 5 6,5 8 fc*3V»T#g&SflEl"< 

[0 0 2 9] 
[0 0 3 0] 

>7®&5 6 BiSitfY^lfil^W h 7*HI!&5 6 C*ttTV»i 0 — ^> 

H2 0JE»fM9iai&8&5 8t±, X#|t»J7 KV^f*n-rmj^5 8 A, 
5 8 Bi3 i^X^TIfiJ* V> h ^IhIK5 8 C£^TLTV>& 0 

[0 0 3 1] 

Y^TKV^f a-^|Hltt5 6 A 14, HI 7 J: ? fc, Y^fnj 

(• • 7 1 n, 7 1 n+1, • • •) *M$lt2> 0 X^IrJT KV*7* 

3-«5 8A(i, ram^1-J:d^, X#IrJ7KV*815 5*^UA*L 
^:7 FVXitl:SoVt 7- Kfn - KI7 2 (• • •, 7 2 m, 7 2 m+ 1 



tBSE# 2004-3087420 



#M 2003-208165 



^-v I 12/ 



. • • •) zmiR-rzo 

[0 0 3 2] 

ttz, T y -fmffi 5 6 Bis J: tffcWM®& 5 8 B }±> SBttttr/H* 5 4 K 

^•ti ^ #tttBtf? Mil 3 a, 1 3bSr^LTffi«-fe^»5 4tC«j|S$tL 

r> «wi&ffc©iRfc#«toiry una, i3b z : mti2>&mmmm*WLmir 

2 4r^L"CfEfflH:/H£5 4KSHgg$*n\ Rffl»ftOBRtc#«ffle -y Ml3a 

, 1 3 b«:i«fL*^ms«E (ia*-fe>n *«^*»m«aE) otitt^-si: 

flfOWf *o £tf>*£\ Ml 3 a, I3bli, «^c£>tf& T^ffi 

[0 0 3 3] 

It]* V> b K7^f 7m&5 6 C(*> EI2 id fc, #&fcf y Mft3iffim&4 
2*JJ:U p #»aif y M5 a, 5b (J£1T\ ESU L&v>fc £ fct± l"#&tT * 
5J fc^v^) Sr^LTfEfg-fe^ 5 4 Kmmztix, mOMftn&KW&Vy 

M5a, 5 b *^LTffi1t-fe;V^5 4 KW&MlfcZmS'f&o R^:LT, X 
^•|6j^7V>h K9>f r®K5 8Cit #^7-M^imm^l4 1^J:0»&7- 
K* (*3&9!fc*3tt* ril^tMJ ) 6 ^^L-CfB1Hr;^5 4 fcgM££*i 
X, m&MtfwmKW&V- KI6 &^LTfBflHr/M£5 4 
*o Y^IpJ^W h K?>f 7®ffi5 6 C(± N 

m n&2o#&*u ) 5 a, 5 btc»^m»i^«^i-^o 

[0 0 3 4] 
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[0 0 3 5] 

&o HH^-fi^^ i&^^VTV^ *Mli, tt©f£t*-; a, 5 

b fc, iOlg^O^fcfy MSI 5 a, 5 b ^^*L^M1-&^ifc?>#&7- K 
t6t Sr^-Cv** o - t&t* 7fl5a, 5 b & J: ^#^7 - K«l 6 

W-WmkKJ&J&ZtlZ) t&K&m&^y M5a, 5 b ^YTjftKr&o T 
aDH^JfeflEU Mil 5 a, 5bfc, #&7- K«I6 K*5»t**E 

^«tttf>:fi:*>_b&*ij*B# (+Y7jfrKM£1-£gM£) isJ:y«2:*,T* s «5«B^ (- 

[0 0 3 6] 

Sfc, #»&*Ty >^5 a, 5 b<E>W®&Cii, -ett-P^S^tf y h 

4 2#-€-*LW.Ktte»*LTv»4 0 &m&^v hm\mmm4 2^, -eti-rtt— 
-etL^#^7- M^immn4 i*nK»te>tL, ##&7- misi 

<f^«0^#^7- m5ItB*ffi4 1) ***»W*c»*$*L«J:-5tcSf«$*LT 
[0 0 3 7] 

#SEH-b;V 1 \$ s m 2 , 3 \<Z7Ft H *) Ks IWtl 4 a , 4 b (pW? ["St 

«tt^4j fc tv»^> ^xxy-n<om%mm^mf2 o a, 2 ob^ti 
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-r^nu^-i o, tezzfrnm^ftrnfri o«^f-&#&7-m6&-i3tf£ 

ff»*l 0« s iE1ilf^l a LTflUgcSft* #&7- KMI6 fc*5tt& 

3£*>T^'9^^M^1-^¥ J ff^l 0«*fB1im^l b LT*Jft$*LTV*« 

o 

[0 0 3 8] 

dtf>«rg\ SUftSteJf 4 a«\ IH 4 (a) K^^K, l»«SSS3»*fKHfr 

2 o a^>«*miw?&o^i&i (^®^m^m#2 o a<7)mmjjfatu$z~r& 

# (-Mi UTEg^^yt) fc#fc#&fcTy M5a KMl 

6 tizxvxnfrti'cmfozti-c^Zo z\<7)Wi&, mxm&M* ait, mm*iz 

&lf&T&£fc#%Sl<Ql&MSM 14a £#Jf£1-& 0 ttz, *&tfy bMl5 a 

Ml 5 a t#&7~ FS6 fcOW, *&l£y b»5 a tmW&Jf 4 a ^Fl> is 
« 6 fcSfctfcfiBt3-Ji4 atOlBli:tt, $fefi§l7 a«M«? 
*i/C. ? a t#&7- KML6 fc^m^W^MM** *t& t#K, 

tf y Ml 5 a is J: tf#&7 - KMl 6 fc mflKtS-Ji 4ai **BfC» $ frT v> 
H*i:U-C, 3MftSteV4 b &4C^tt«%2l# 2 0b©«lffii:j&9 

#0 te&J&ZtiZb&lzW&Vv b fc*&7- KI6 blzXoXMfrfrr 
mj&ZtiX^&o ioi^ SMK&ttJI 4 b ti, HH4>i:*»t4Tit^##il 
0«8ll4btiftti. tifc, hMl5bfc»3i7-KMl6»±^ Z7J 

ipj^^iata^tL-cv^o hjRs b fc*i2 s 7-m6 

hML5 b titltt!4 b toffi, 33 J: tf»&7- KMl 6 fcSS^tt® 
4 b fcOMKIA, I6UI7 bMfiWEKSilT, t&vr«; M&5 b £#&7 
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6 k^i»i£jf 4 b t&mft&itefflkztix^&o zbK, &mm®m4 &, 
7 - k* 6 t x&t titzmz urf\ n&tawa 3 4 J k ) ££v> 

1"*J:d^«lJft*tL-Cv>* 0 Mmiai, mm&m* a, 4bti, E^OfliF 
, GtDjj&iZ—WcZ-tTSFftK, j&*o£*0— ooflM» (04 (a) *Ki3V»-C 
»i, ftltt!4 a^fllSk3R^ttll4 bO^fflMo #*JI§K:a3fr4Br5&tt 

Ji 4 a ^^HOMis i rm^lM 4 b k t T >£> & o * fc. H H 

^t^i:, #ll«il4a, 14btt, *&F, G£#tr]gHfc*tLTra 
-HO (RUSf-CliTflD fcffig* $*itv>5o 

1 4 attRIia*^»t**3MI****«Ma:3 4 iz&tti^ -7^ ll« 
114b ttHH* ££*t*£3ttffla*#^*M&3 4 fc-MfLTv**,, # 
# 1 14a, 14bli, #^ 381BJ (H 1 0« 1 4 a <^*3ftiffli5 

«t i ©«i 1 4 b <D-&mm) ^MLf;«it\ « m-m±KitLm t 

[0 0 3 9] 

«&3gSb3b*flK#2 0 a t±> HI 4 ( a ) ? Ml Oltl 

2a> >>^;Wn*'JTI (*»Wtcfe»t« r#Mtt«J ) 3ai5J:ll f i20lt 
18 a [f2«§J o n.2«8 aj k&v> 

*)) ©0 2 4 a±tcflWS*L"C«jft$*LTv»* 0 a 
^£^JM&H^2 Oafl, Hi Ojfi&V 1 4 a K23&t& 't'iWt fcfi-?-^^ 

^ j xtfz tizmmft) n&ffites n 2 <D®mm 8 azmi ommm nac 

&&&8&*f8K#2 0 ate, HlOflSHOTl 4 a <9#*SK@BiS:£*iTV>£ 0 £ 
J: 19 , «&«Stel8l*f&SWfc2 0 a (i, fill <£>j£&4i 1 4 a TM 
R1S 2 0a (#3&§8££»t* fflftfftj ) &*£/£"f &o i^TMRIIS 20a 
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[0 0 4 0] 

HfcfcLT^ m5&fi&toX&mt2 0b\±. HI 4 (a) fc^r*"*}^ llO 
m^2b, h^/fJTl (*5&9Ifc:fc*t* r*«ttJiJ ) 3b*J:O f i2 
«tti8b (*S&9!fc*J»t* [f2«U o JTF* r*2<*>«aM8 bj 

fc, ra&«JK8NM§^#2 0 b fi, HI <*>j£&Ji 1 4 b fc*5»t***»*fctt* 

<d&b (mw+i'&^x, %kvmnm4 b^ui3 5 b t&mutiL3 4 

T\ ^m^m^#2 0 b tt, Hi OJgftgJB 1 4 b ®*£aKteEtt**LTV> 

* y) N «^ffi&*f&si#2 o b t±> hi ommm 1 4 b 

> TMRHS2 0b f"f*Ji#U ) *M&1rZ>o Cl^TMRIS 

2 Obm ^^^^#2 0 b^aJSffiHM*^iBjlcm«E^a4o 
[0 0 4 1] 

<r CO^^ H 1 Olg&Jf 1 4 a £ J: l^H 2 <£>MJf 8 a £?8&CM 
M^Ltv^o IWI^CLT, ^lOili 1 4 b*3J:D f H2^^S8 b &51 
v»tc«^W*wSaft»-frtrv»So — 2n #m <7>attJf 2 a , 2bli, iHirfTft 
^faK^i&SJfeSfLTwao 0 4T?»±* TMRJgiS2 0a, S2 0 

bOKfl|^*SiWi-4>ti6H^ TMRlS2 0a, S 2 0 b frJ5BB4Hb4>fl!j&9* 

$ <mmLxm?t&K, ii^iii ua, 1 4 b^j? 

[0 0 4 2] 

TMRIS 2 0 ali. 8W®fcM:#fij<0*JE** 1 Oltti 2 ai|2®!8 
118at OWfcflJJn Lfc t%K, Hi (Om&M 2 3^^12 Will 8 a <£> 

ft<D-jj<Dm?-t)n>*)wv)Tm3 azmzm-fxmi<nm&m2 

0) V >^)vmmt, h >*WV 713 a fc<7>!fi®fflHH:i3»t&# 1 *>&1£JS 2 
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sff R¥^fc§fc«ffito& , *:fcfc*&o TMR1 

S2 0bt:^ttH»f*^ o itLt>o«gt;igS:fflv>T % SB&3g#i#Mftf5 (M 

(MRJfc) =dR/R 

d t X\ r d R J * ^ > * s Sv> § k S¥fr* § £ <Dmn>m<o 
[0 0 4 3] 

b>iN^IitK*tt4SS«a OBIT, l"b>*;i/«#iR tj ttv^. 
) i±. F>^'Jri3a, 3 b<3lWTfc3fi<<{fc#1-&o JWfrWKWU h v 

Rtocexp (2 X T ) , X= 18 tt 2 m * ( ^ • E f ) 0- 5} /h 
ZZX\ r^J li^V7lf$> i~m*J {im^^@*> fEfJ I47x;v 

>*;l4£#tR t l±, ilOkfl - (fim) 2 b Z tiZ o L*U i& 

*;V}g#LR t fi> 10kn- (^m) 2j^-f > SM:jfil<ttl kQ • (^m 
) 2&Tt1-2> Zttffit l^o U:^t, _LfB<£> h ^*,M£#iR t ^mMt 
&fz&K, FV^;W1'J7I3 a, 3 b T £ 2 n m£JvT\ Zh\zUtL< 

[0 0 4 4] 

;i/©#bR t ^-t tfx £ & *10«tti2a, 2 bi5 

«£ tf#2C9flK«BW8 a, 8 b fcO^frlHSWDafl^jBH-t* U -^««E**^C* 

3 a, 3bOJ9*Tf£, V - ?Wfci)*mti%\<mm<nW-fr\zWLfct&'&^ii t & 0 
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[0 0 4 5] 

ttz, TMRIS 2 0 a, S 2 0 b tt, «^M#^^W^tLTV^/cfe 
, fl 1 (Dm&m 2a, 2 b Ofiaat***» 2 <DmWm 8a, 8 b O^^J J: <9 
§<*&J:^^»jft$ttTV^<0*«S4tv»o fclWflftteJf 2 a, 

2b«HWtttt, (50/4tt) xi03A/mJ:n**^fe*«ail<, 
#K (100/4^) X10 3A/m^±tfe*ut^lU» o i^fll^HJ: 

»k * 1 ofi£i4» 2 a , 2 b ic^^aiK^i^jWWRaiKIMfWK*^*^ 

J^P*^t*^*RJhi-*ifc^^*o *l^«»tMI2 a, 2bl±, 
5nm»<03A>ht^ (CoFe) ivCV>*o ifefc. ##^=f 

(Co) a^hS^ (CoPt) s ( 
N i F e C o ) irem 1 ©SKte* 2 a , 2 b £filJ&-f & -Htl^o 2 
5t®8a, 8b«, m*.\*. (Co) > n/^Ht^ (C o F 

e) % 3^/1/ (CoPt) . -y^Mfc^ (NiFe) 

(NiFeCo) "CfiUSi" & d t a*"C § & o ^1^ 
$tf£Jf 2a, 2 b i3 J: tf* 2 8 a , 8 b <B«fl:«*fc«\ * 1 <«ttJS 

2 a, 2bk»20«fil8a, 8 b t n&BMtttote^sm * 

[0 0 4 6] 

|Rj§Kj£C-CfUE**o ^«ttJ14ti> -y^JUfe^ (NiFe) 

frtbZ:*), Ml <D?m.m l 4 a, 14bW§W, (100/4 ff ) X103 
A/m£)LTO|£HF , 3^^^-C»10lK14JB2 a, 2b«*iH/h?<^^ 
i^^#^$ttTV^O^MtLv* 0 (100/4O X103A/m^Ii5 

i ? -e a , mm&<o «>w»w>*i*: fc« 

Hi-*««kCJ: IK TMRIS 2 0 a, S 2 0 b efl^teF&MTfftttt*** 
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£ 1 OJ&ttJf 2 a , 2 b oM^fa^t^^ L£ |B*#^ la, lb* 

i^lv^^tlv^ 2 0 0 OJGLbWS L<, 6 0 0 0JJU: 

[0 0 4 7] 

Il«114 a, 14btf))RJ¥W\ 0. 5nm^±4 0nm^T 

Lv^o f lOili 14 a, 14 bOSIJ?£-tf>f£Bl*Hcfl7E 0R£) ^ 
Cit), il«114a, 14b^ir) f I2^1i8a ) 8b«M 

*&5 a (ibh^i affln«i-*amat«>'&tf-«) fc 

[0 0 4 8] 

£<&»£\ flOill 14 a, 14 b(7)¥^ s 5 0 nm^±Otii:t^ IB 

WlM^ § < * o T ^9 > * < * £ ^ m3Mffi>V>&mfetf'b $ v>|B 
flBTJ- (1 aiitflbO-J) mtLT^N *&mffi0^tHtrt**:£v*l&«* 

o tJllAT. #|B«3fr?l a, 1 b fctt*&*&m^#^tt*#^WK:fc§ < 
iotv^o itLfcofg^ H**»5 0nmaiwl:ii:ii, IB*** 1 t*H" 
^#&m-i5St^#*^^ < 4oTv»4, — H l^iiROT 14 a, 1 4 bO 
£##5 0 nm*iWtlf:ii> IB'lt^l a$iJ<a#&m?»£-?Mfi^ IB** 

sti^r^^-r^-, iiog«ii4a ( i4b^j?^ (mm) im<* 
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ffiitm^i aflJ^#M^O^ti-^i3«tr/IB'it^l b1iJO#5im»lE^^ 
ti-fit^^T-r^fllol^^l-o m*-&4 0 nmJ^TcOh ffiH^ 

1 a , lb fJJO»^m»IE^M^ft'lira^«^M^^ <b K/hS < & o "CM^Pb^W 

> fB*^ i a , i b mvm&Mmvm&Wrmmommm** o < & o 

I|14a, 1 4 b*gc5£bfcfcfc UC»ai-r*fc*>fc:*i, * 1 OlfiiSW 1 4 a 
, 14b<7»¥<&£0. Snmfili^t^Wf^t^o 
[0 0 4 9] 

t&iff h«5i3J:tf#&7- K«6li, -^iUlOnmJIOf^V (T 
i) 1 0 nmJ?OM'fkf-^> (T i N) 5 0 0 nm)|(7)7;v^^A ( 

ad tmmmmztirwi&imx^&o 

[0 0 5 0] 

mmm&mmz&ib&mj&K^x, 03. ia5££ra6£#piLT 

[0 0 5 1] 

0 5 KTjcf #IB*-t>H«t> It«y~KH 2 tttWiffiH 

? Mil 3 a, 1 3 b fc<&4Hfc£&fceR3fr'CV** 0 :<Oi^ 0 6^1" i 
9 K> IBtft-fe^ 1 Iciolt^MS'lt^ la, lblJ, 

- K7 5 a, 7 5b (&T\ K7 5 a, 75bJ ffev^e) *» 

»is**L/i*#:i i <^-h^, -woa*«BteJi»*»a#2 o a, 20b, mzm 
nm* (4 a, 4 b) vmxmmz tixmmztix^&o ttz, #fBit*t;n ( 

la, lb) ©TI («««a«2tt*5B«#2 0 a, 2 0b^$^« 
^t-K75a, 75b, ^^^8113 1, 1 3 T*4hLT«ffifcT * h 
il3a, 13b tC-?-*tW^$tLTV^ 0 #|Bit^ 1 a, lblt 

n 3 , 6 K&t a ? k> m%wm*%$m& 20a, 2 0 b t 

HO) **tttB7-KjBll 2tC^$tLTV^ 0 ^Kffltr^ H13a, 

1 3 b f±> #IB1t-t;V 1 K^t&-*ttf>iB1f SiT" la, lb 
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4^^e^lt^tLTv^ 0 -2f, i(U7-Kll 2»d\ fBffJt^-l a, 1 b 
[0 0 5 2] 

^ K7 5 ai3u El 6 Karf £ ? S^2 6, *^2 6±M»)f 
:x.e*3->^;l/J12 5> ^J;tF^e^^rv^;vS2 5 ±Kmm Z titzmMM 2 4 
a Srftx^ 2$®J1 2 4a k *^v^;VJf 2 5 tf> R| £ -> a y h ^r-|^rt^ 

> «2 6, 6±.\zmm-£titz^?3rz/vfrm2 5, £J:£^ctf?*v 

^^2 5±Kmmzfttzmmm2 4 b£^t;U 1112 4 b ue^^yt;v 

K75at^t-K75bfcli, a^to^I^I^#2 0a, 2 0 b £ J: t^it 

T(i51v^cm^;fiU«fe|t$tt-CV^ 0 [WIEmc^T, #-^-1 1A, 1 7 

A, 1 7 B-e^-T^TOti, jpfe ; #iiT^$a-CV^ 0 
[0 0 5 3] 

mmz-D^xwm-r&o 

[0 0 5 4] 

M7 teTTti-ZiK, C«^'Jf;^ *MTri±, gBUS-fe 5 4 © fcf y b 
yiJ^IB1t-fe/H kx 1z>XT>7m$&5 6 B£^tfSEWmi&<Z>— §&k^ Hffi 
®»0«ll3jgUJ|lffc-C***ffiWiaj|Bltt8 0 (■ • •, 8 On, 8 0n+l, • 
• •) *fl&JSfcLT*5»K i<7)#fifgaj|lll^8 O^fcTy b^|pJlC^Jjc@Bg$tL 
tv^o ^ffigcttilll^S Ofi, ey>f3-m71 (• • •, 7 In, 71 

n + i, • • •) *ifrLXYXfaTvuxr3-ymm5 6Afcmm2tt&t& 

^ Y^lpJ^tBffl-f*-^/^ 6 2 ^Uffi^ty7 7 5 2 BtegM£S*LTV>* 

o 

[0 0 5 5] 

* fc, ##ttWiffiEIJ» 8 0 \Z&t frTV>&#ffl<|f -tr;v l ^gBtiSS^ la, 1 
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o^oKajtfy hti 3 a, 1 3 b fc**i-e , ft«8H£§ nti^ 0 &&&& 
mmms oiz^t tir^z^m^^KDmrnm^i a, i bit, 

***tw#01ffl7~K«li 2 ( • • • , 12m, 1 2m+ 1, ■ • •) \Z*ti?fL 
[0 0 5 6] 

Z<Dm&, #«lflJ7-'K«Ll 2(7)-S(i, **LWKffi7-K*Elffi**4 3 
(H5#I) ^tT#itB7^f7f 8 3 (• • 8 3m, 8 3m+l, • • 
•) KBBRSfL, Sfe^atB^'f 3li*«03gmilE®J»5 8BJC»tt§ 
tt-rv^o 4 fc, &Seffi*-f 3 i±, 7-Kf3-Kl7 2 (• • •, 7 2 

m, 7 2m+l, • • •) Sr^LTX^ftT Kl/^fa-^@K5 8 AK^tfi^ 

[0 0 5 7] 

&mmv-> vmi 3 a, 1 3 b ha^iaimau 

4 (0 5#I) ZjrLX*tL^tHi>XT>'7®m5 6B£^$tLTi3 0> flJ 

ms§8 ofc^tts-ttojaffitr ? hi 3 a, 1 3 b ^-e-tLw^^^mm^ 

2 (• • 8 2n, 8 2n+l, • • •) £^LT YJjmm&mT-* 6 
[0 0 5 8] 
[0 0 5 9] 

£1\ B92. EI4 (b) jSitFEU (c) *#flRUT, IBflHr/H KJ3tf£# 
[0 0 6 0] 



tBIE# 2004-3087420 



#H 2003-208165 



23/ 



- i,zw&m,m%m,-t 0 t-tz, ^mmm^i a, 1 b<own^i o (®2 

#BB) ^iS^T, ##&tf v hj&5 a, 5 b©m^Df6j§^#&7- K|&6©m 
»fEO|S]§ Ifr^.fcdl'^ #t£lf7M5a ( 5 b K^m^im 

1 aXlt^ m^tt®4 aC7)^|5^^ftllIi9^0^M#l 6 a^^i-^> 0 

tmm^i b-ctt, nwM&m 4 b^mzKmrn^yf^mmmwi 

6b«no ^^^j;t9, fBH^l atti, 1(1 1 ©«SJf 1 4 a *5 J: If fjl 

2 ©mi 8 a <Dmitjjfo&- xxfo t & ^ , ifi'it^ i b -cat, n 1 « 

1 4 b&£TfB2<7)mmm8 b^IMf+X^^^o off), &fE'|t§?t 
^ 1 a , lb ©#M® (HI 1 ©MJI 1 4 a is J: If * 2 <7))&ffim 8a> Hi© 
1 4 b £ «fc lf& 2 8 b ) rt ? 2v> KRTO^fnJ § § 0 £ 

fc, ^-m^M'ft^ 4 a , 4 b (D^mtL 3 4 TNi^ &mffi.MW 16a, 1 6 b <D 

8 sL<DM4kjjfot%zi <D-mm 2 a^m^^t^-^c-r^ 

o — ^> ffi'ltSf^ 1 b -Cte. ^ 2 8 b ©?$rffc^|fi] t ^ 1 ©?&f£Jf 2b© 

tr roj ) m?Mztiz>o 

[0 0 6 1] 

nu (c) izm-rxofc. m&y-vme&xzf&m&^y mis a, 

5b^ EI4 (b) ©£§ t{±&fi§©m^«?-£^::J; ffllf ft 1 a 

mmmm4 a<o\HmzKmtfm^)^<DMmm^i 6 a^^-r&o 

, fBISsPHPl bftt, #^1^14 b^rt^^BtfMl^^^jl^^l 6 btf* 
§t>*kt&o ifLHJ:!9, ffilflf^-1 a -Cte, f 1 4 a^itF|20i 

8 a ©m^ipi^+x^^ & ^ , tmm=^ i b T'«, m 1 ©«Sif 1 4 b 
&£vn2<Dmmm%b<Dmkiimtf-xiimt%& 0 0*19, ^isn^i a 
> 1 h<D&mmmii^^zKm7<7)fo%xmkztiz> 0 zvm&K&^x 
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^»W4 a) 4bO*«3 4m^fIi#l6a, 16bO 
^ (I^IU (b) <Db ^-|fc1-^ 0 Lt^^oT, |WII2I^1-J;9 

^ fS'itfffi 1 1 a m 2 ^MIS 8 a O^tfb^ft ^ 1 £>i&ttJf 2 a Ofifrfb 

^fc^sv^i^^tc^^ (^w^^^) 0 ffin^i b-eti, 312 

v>mm 8 b oi&rb^ft ^ m 1 om'&ji 2 b (omtufo t v-m- ^ ^ & 

[0 0 6 2] 

8a, 8 b t (DmtJjfo ti\£± § & h > * ^II^lJi^lM 
t 0 ^ «-*J«f fElt*^ la^i tTfBtiSfrf- 1 b t±, £>-f-^«ffi 0 , 

H6 fesv^c^ifij^^m^^tL^i: *svm±, ^e>*»— ^ro*jc 
#^ms5E^ttfc t § tea, #n 2 (ommm 8 a , 8 b (Drnt-nm^wM-^-rK 

[0 0 6 3] 
[0 0 6 4] 

T-'n-^IUji&S 6 A*»> iOT Kl/^ifi:SoVtItOt*7 KM 7 

RffifcT? Mftl 3 a, 1 3 b^mffi^^nt^o -TtUCJ: 0, ❖IBWf^l a, 
1 b \tZj3lif2> TMR1S 2 0 a, S 2 0 b <omKlE<OWM^JL hK2> 0 -ft, 
7 Kl/^t 9 77 5 1 ^LT7 K^«**7Jt7LfeX*rtIT K^fn-^ 
0^5 8 Af±> ior KV*«^Kaif^v>T*«fc07- KT*n- KM 7 2 
Olo^rM^f-^Clfctcj; t), ttmt&Wtmxj 3 WtttvRl ( 
SWtJi) tc^T$^r* 0 tfLfciJ:^ jffiRSfLfctry h7*n- KM 7 1 (o$ 
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nmm^y h *& 1 3 a , 13 b) t7-Kf3-Kl72 (oi 0 K*H 
1 2) fcOXHfB5^fc:E*$*Lfe|B1t-fe^l &cgEffi««^;fr,& 0 £tf>4frg\ IB 
«-fe;H Ic^tt^^lBltai^l a, 1 b"C«\ |Btt$ttTv^if^oiiJcjSDT 

m» s ^^<^^o «*.«r, ins (a) ^■rmm't^KD^m^^ mrnrn^- 
i aK^x^i <Dmnm 23^12 <oimm 8 a ^^t^iww t & 19 , 
iB'is^ 1 b &c£v>-cfi 1 c^atejf 2btm2 <omm.m 8 b 

^h&oT^&fcae), ifiUc^l a^j&^fcim fl EflH^ 1 bimfflStitmiz 
*oTv>4 0 iHWLT, 08 (b) ^-tfB1t4r>H O^JR-Ctt^ #|B1f# 
T 1 a , 1 b K j3tf&H l 2a«i^i2 ^IgfiSUf 8 a ©^HBtffcfrfa** 

ram (a) sb«*hfi a7bmtmmmx\ tmm^i 

[0 0 6 5] 

— ^ *:>XTy7®&5 6 Bl±, ^SBUSt^ 1 a, 1 b t4««E*0 
i^tW-ilU •?> |BflHr>H fcfB«3*vrv>*fl|* (2 4ftflNR) £3* 
»t-*o 4^ -tr>;*T>"7 p ®S&5 6 Bti, H#Ufi*{iS^7 77 5 2B 
^^Lt^f-^SfDO-D? Ktti^-t&o £*l£J:»k IB*** l KfB* 

[0 0 6 6] 

iO*?^ iO«^t'Jf;^^MCJ:M, feTy M5 a, 

5bt> C: ft y MI5 a, 5 b t *rH*tu&M. , t& <t 7 IcS^f^lft 
M^7-Ft6^i^ ^±|eU:i^TMRiS2 0a, S2 0b 
fc, t&^Ht5a, 5bisJ:^#^7-m6*^i9Htf^»ttii4fc^ 
#tr±»fl|jft«)|B«H : - la, 1 b £ fc J: 0 , #&fcf y>»5a*J: 

tf|£7-Kl6, Hft5b*J:CMlFa7-K«l6K:mi!t*«-*-£. 

H J: o £3 ^J»|?l£, yM5a, 5 b *5 «£ tf#&7 - K*l 6 tf* 
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b# h'%L6<DWJjKffitiZ>W.mK£oXm&¥y MR 5 a, 5b* 
j&f*i C&*i> * d a* Z&fztb, mtvB&IL<?>9k2i * EM? iFt* § * %k 

m> mm?&mffii*}\'^<Dmmm*±mz&M?2>zki!)*x~z2> 0 *tz, 1^ 
iBH-fe^ i liZtsnz-Mmzmm^ ia, u fmv&M&m 4 as (^to 

3 4) SrllWc^l- & ±o«U:Ctt:i !K mti4a, 4 b 
ML-rK^fefllJftkJfclfcU-C, #3SJRMyi4 a, 4 bW^fft3 4 F*3tc*3tt 

- fc*»t*# 4a, 4b rttf>#S«E 

If 16 a, 16b <7)3j£jg ^ii^tll»o t T , M*U«tf>3§ 
$L<Dm$Lkm&^X, J: ? ^ tMIt: i o 2 8 a , 8 boa 

[0 0 6 7] 

ZbK^ ffilt^l a, lbCfc^ilOiliHa, 14b<7)J¥^£0 
. 5 nmJa±4 0 nmTOIfflfii:l5El/:ifc(:J: 0, 1 <7>«Jf 14a 
, 1 4 b*«tt«tfcl.T*5eL-C«iSTirffi«rO. 5nmJ^±»Mt-5i 

1114a, 14 b<Dm&*4 0 n m&TiZMfcLtz Z. t K «fc «9 . H^^a^i" 
SSI^Wt^ £i6, SB«3RhP la, lb £**?-*#*&m«E<0^? £ 

^KOmmm 1 4 a, 14 bW^3 0 nmJ&JlTlC&jgLfcifcteJ: 0, J?<& 
fcS*^*R«Jfc&*3fcfc:»4>-*- a, 1 bKtt?&&W&m 

[0 0 6 8] 

#aieyb«fl5a, 5 b * «fc ?>'#&7 - KjR 6 Ojgffl J: 
o TSv>CIWO|p] I i ^ l; L T#ilJ| (f 1«11 4 a 
&£ar#2<Z>.flgftV8 a> ^lOiif l 4 b*J:O f i2©liIi8 b) 
LtzZ b\,z£i)s #— ^OfE'H^ la, lb <0*fi?fMDm&y£v hit 5 a, 
5 b * «£ (^#3X7 - KH 6 Lfc fc § £#9|Uft8ttJ| 4 a , 4 b 
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Ufa 3 4 izSLtZ&Mffl&ft 16a, 1 6 b <7>[pJ % ^Kmk ZZbtfX^Z tz 
*6> a, 4 bfl3##»ffc3 4 rtfc*»t*«^JKfc5i&fctt:fcS 

if ?>MiSOj££3» i < d i **t § & o 

[0 0 6 9] 

H 2 8at, ^1 <£>^#Jf 1 4 b is «£ 2 Oilf 8bt £4i;LT# 

MS £#J&1-£ fc&K, l ojg&B 14a, 14b ^Sjttfti&ttS 4 a , 
4b<D-^-?mJ&LtzZtlZ£V) > #ili^«t^i2 0iI18a, 8 b 
Of#t It^I^Hv^^IKt^it^^^fe, IB*9HP1 a, 1 

[0 0 7 0] 

^^'jW^M-ett, ftItS4W#ilOiiil4a, 14bi:*tc % 
#H 2 O&figJB 8a, 8 b ZMtLtzMmmZW^fr 1 TlftHJ Lfcrt*. 

#fS 2 OftOT 8 a , 8 b &^v>T, t Lt, 3R:R«8&Ji 4 1 co^ 

fiB»14a, 1 4 )><Dfr*mk.tzmifc(DU 1 fe*)l>*Um'$-Z>Z.h fet|5 0 £fc 
, M'ttl4©^il«ll4a > 14b^#i2 0ilf8a, 8 b t 

nmte&m&mw* *wm-$-& cua^ 1 coras 1 4 a , ubt# 

& 2 8 a, 8 b t*Kmmm£&^&^*)V*mm t 'f2>Z.t1s-r?% 
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Lxm&mm^^zttimmzti&o 1^5 0 nmj^T 

OHJfete, fE1f 355^- la, lb ^##3im»fE£>«sf5M/6 s l&* tc/h $ < & o 
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